Kean University

Kean Digital Learning Commons
Evidence Inventory
2021

Kean Program Review - BA Biology 2019
Kean University

Follow this and additional works at: https://digitalcommons.kean.edu/evidence_inventory

Recommended Citation
Kean University, "Kean Program Review - BA Biology 2019" (2021). Evidence Inventory. 393.
https://digitalcommons.kean.edu/evidence_inventory/393

This University Document is brought to you for free and open access by Kean Digital Learning Commons. It has
been accepted for inclusion in Evidence Inventory by an authorized administrator of Kean Digital Learning
Commons. For more information, please contact learningcommons@kean.edu.

Kean Program Review - BA Biology 2019
Abstract
Kean Program Review - BA Biology 2019

Keywords
Program Review, Biology, 2019

This university document is available at Kean Digital Learning Commons: https://digitalcommons.kean.edu/
evidence_inventory/393

2019 Program Review
B.A. in Biology: General
Option

Carisa Davis

2 of 377
INDEX

1. SUMMARY
B.A. in Biology Mission
Consistency With University Mission
Academic and Professional Standards
Curriculum Map Review
Assessment Data Review
Student Learning Outcomes Review
2. MISSION, STUDENT LEARNING OUTCOMES, AND
CURRICULUM MAP
Mission
Student Learning Outcomes Review
Curriculum Map
3. ACADEMIC PROGRAM DESCRIPTION AND COURSE SYLLABI
Catalog Description of Academic Program
Course Descriptions
Required Course Syllabi
4. OUTCOME ASSESSMENT PLAN
Student Learning Outcome Assessment Methods
Student Learning Outcome Data
Mastery List of Student Learning Outcomes
Assessment Results
Improvement of Teaching and Learning
Capstone Assessment
Graduating Student and Alumni Results
Employer Results
Internship List
5. RUBRICS, OTHER TOOLS, AND FINAL EXAMS
Rubric Samples
Other Tools
Mandatory Final Examinations
6. STATISTICAL DATA
7. DESCRIPTON OF TRENDS
Explanation
8. FACULTY
Resident Faculty Roster
Resident Faculty Curriculum Vitae
Adjunct Faculty Curriculum Vitae
Other Adjunct Faculty Samples
9. STUDENTS
Academic Profile
Survey Data From Students
Student Related Groups
10. DEGREE CRITERIA AND REQUIREMENTS
Guide Sheets
Breakout Course Distributions

Page

Carisa Davis
Admission Requirements
Degree Criteria and Requirement Changes
11. NONTRADITIONAL COURSE DELIVERY
Non-traditional Course Listing
Future Course Considerations
Assessment Procedures
12. ACCREDITATION ORGANIZATIONS
Description of Process
Potential Accreditation
13. SUMMARY AND RECOMMENDATIONS
14. ADDITIONAL RESOURCES NEEDED
Current Program Enhancement
Preservation of Program Strengths
Enhancement of Program Weaknesses
Enhancement of Technological Impact on Discipline
Material Needs
15. REFERENCES

3 of 377

Carisa Davis

4 of 377
1. SUMMARY

B.A. in Biology: General Option Mission
The mission of the Biology program, in support of and aligned with the missions of the
University and College, is to provide a broad and challenging curriculum in the biological
sciences. This curriculum prepares students for an expansive spectrum of careers in the life and
health sciences.
Curriculum Map and Student Learning Outcomes (SLOs) B.A. in Biology: General Option

The B. A. degree in Biology has six (6) core courses as part of the requirements for the
major. They prepare students to achieve the following expected learning outcomes: biology
knowledge, laboratory/field skills, critical thinking/scientific reasoning/problem solving,
awareness of current issues, communication skills, career awareness and preparation to enter
post-graduation programs in health professions. These six core courses provide a sound
backbone of the discipline with regard to the research and theoretical aspects of biology as well
as the various areas of study within these fields. As such, these core courses are the primary
vehicle for assessing the knowledge of our students. Beyond the core courses, students take at
least two other elective courses. The faculty center assessment on the core knowledge of biology
within the six core courses. Each core course has assessment tools such as exams, research and
reflective writing assignments, portfolio work, and group work products as part of the evaluation
process, and the program has used results of assessment for making improvements to program
practices aimed at increasing student learning. In addition, an evaluation of comprehensive exam
and national credentialing results demonstrates that students have areas of weakness that need to
be reinforced.
Assessment Data Review for B.A. in Biology General Option
Assessment has occurred at several levels in the B.A. in Biology Program over the past several
years. Pre- and post-tests were developed for several Biology Core courses indicated that
students had difficulty with reading graphs and a 14% decrease in math skills but had a stronger
understanding of basic scientific principles and use of the scientific method. A facultydeveloped lab report writing rubric in BIO 1300 and 1400 (General Biology I and II) showed that
overall ability to write a laboratory report following the rubric guidelines improved between the
first and second drafts. Additional evaluation of writing, presentation and critical thinking skills
occurred in the Capstone Senior Seminar course (BIO 4970) using adapted rubrics from the
General Education. Data showed that students scored higher in writing and speaking with more
practice, i.e. first draft vs. second draft. Student suggestions for program improvements included
a smaller advisor : advisee ratio, fewer adjuncts, updated facilities and more sections of science
classes with a greater variety of course time offerings. Results from these surveys should be
used by faculty as they update course offerings and pursue opportunities for student internships,
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research and experiential learning. In addition, faculty should be encouraged to creatively
incorporate transformative learning activities in their classrooms to help students improve critical
thinking and graphing skills. Moreover, the program has received additional faculty lines for
full-time lecturers and should work to assign advisees to allow increased one-on-one interaction
between faculty and students.
2. MISSION, STUDENT LEARNING OUTCOMES, AND CURRICULUM MAP
Mission
The mission of the Biology program, in support of and aligned with the missions of the
University and College, is to provide a broad and challenging curriculum in the biological
sciences. This curriculum prepares students for an expansive spectrum of careers in the life and
health sciences. Students are immerged in an integrated curriculum of scientific concepts and
principles and master modern technological laboratory skills. The curriculum provides a strong
foundation in classical and modern biology and prepares students to be lifelong learners ready to
meet the challenges of an ever-changing global society.
The program provides preparation in elementary or secondary school teaching, in life science
positions for industry and government, and post graduate studies in biology and allied health
professions. The program also has opportunities for significant research experience to interested
and qualified students. In addition, students in this major are prepared to pursue the graduate
degrees in biological and health sciences.
Program Student Learning Outcomes (SLOs) – as aligned with KU SLOs derived from the
Institutional Mission* and GE SLOs.** (Data from direct measures collected each semester in BIO
1300, Bio 1400 and BIO 4970)
Students who graduate with a B.A. degree in Biology should be able to:
SLO1: Acquire knowledge of fundamental principles (diversity of living organisms/biological
fundamentals/evolutionary biology
Direct Measure: Laboratory Practical in BIO 1400 and Final Presentations Speech &
Writing in BIO 4970
(KU 1, 2, 4) (GE K1, S5)
SLO2: Acquire the laboratory and field skills to gather and analyze data related to biological
questions
Direct Measure: Lab Report in BIO 1300
(KU 1, 2, 4) (GE K1, S3, S4, S5)
SLO3: Develop skills in critical thinking, scientific reasoning, and problem solving
Direct Measure: Lab Report in BIO 1300, and Final Presentation – Speech and Writing in
BIO 4970
(KU 1, 2, 4) (GE K2, S1, S3, S4, S5)
SLO4: Develop the ability to apply biological principles to understand current issues
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Direct Measure: Final Presentation – Speech & Writing in BIO 4970
(KU 1, 2, 4) (GE K1, S3, S4, S5)
SLO5: Develop the ability to apply effectively find, organize, and use resources from the
literature and present results in oral, visual, and written communication
Direct Measure: Laboratory Practical in Bio 1400, Lab Report in BIO 1300 and Final
Presentation – Speech and Writing in BIO 4970
(KU 1, 2, 4) (GE K1, S1, S2, S3, S4, S5)
SLO6: Develop an awareness of careers and professions available in the biological sciences
Direct Measure: Final Presentation – Speech & Writing in BIO 4970
(KU 2, 3, 4) (GE S4, S5)
SLO7: Acquire adequate preparation to enter health professional programs and/or the work force
in related fields
Direct Measure: Final Presentation – Speech & Writing in BIO 4970
(KU 2, 3, 4) (GE K1, K4, S5)
* KU Student Outcomes: Kean University graduates should be able to:
1.
2.
3.
4.

Think critically, creatively and globally;
Adapt to changing social, economic, and technological environments;
Serve as active and contributing members of their communities; and
Advance their knowledge in the traditional disciplines (GE) and enhance their skills in
professional areas (Prof. Programs)

**General Education Student Learning Outcomes
Student Learning Outcomes – Knowledge: Students will demonstrate proficiency in knowledge
and content by:
(K1) applying the scientific method to understand natural concepts and processes;
(K2) evaluating major theories and concepts in social sciences;
(K3) relating historical references to literature; and
(K4) evaluating major theories and concepts in the fine arts.
Student Learning Outcomes – Skills: Students will demonstrate the skills necessary to:
(S1) write to communicate and clarify learning ;
(S2) communicate effectively through speech;
(S3) solve problems using quantitative reasoning;
(S4) think critically about concepts in multiple disciplines; and
(S5) show information literacy.
Curriculum Map
The B.A. Biology/General Option curriculum prepares students to achieve the expected student
learning outcomes identified by the program or discipline. The following table demonstrates how
learning activities in specific courses map to these learning outcomes.
Key: I-Introduced
R-Reinforced
M-Mastery
A-Assessment
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Knowledge
SLO1

Lab/Field
Skills SLO2

Critical
Thinking,
Scientific
Reasoning,
Problem
Solving -SLO3

Oral, Visual
Written
Communication
SLO5

Career
Awareness
SLO6

Preparation to
Enter Health
Professions
(Post Grad)
Programs
SLO7

I, A

I, A

I, A

I, A

I, A

I

I

I, A

I, A

I, R, A

I, A

I, A

I

I

I, R, A

I, R, A

R, A

I, R, A

R, A

I

I

I, R, A

I, R, A

R, A

I, R

R, A

I

I

I, R, A

I, R, A

R, A

I, R, A

R, A

I

I

Bio 3709: Principles of
Genetics

I, R, A

1, R, A

R, M, A

I, R, M, A

R, A

I,R, A

I, R, A

Bio 4970, Seminar in
Integrative Biology

M, A

M, A

A

A

M, A

M, A

M,A

Required CORE
Courses

Bio 1300: General
Biology I
Bio 1400: General
Biology II
Bio 2500: Principles of
Botany
Bio 3400: Zoology,
Forms & Function
Bio 3614: Principles of
Ecology

Current
Issues
SLO4

NOTE: Evidence is collected during Assessment.
3. ACADEMIC PROGRAM DESCRIPTION AND COURSE SYLLABI
Catalog Description of the Academic Program
The Biological Sciences Program offers a B.A. degree with three options, and a B.S. Biology
Degree with three options. A Minor in Biology is also available. Both majors The must obtain a
2.5 grade point average (GPA) to be admitted into the Major and to graduate.
The B.A. options are traditional liberal arts degrees that prepare students for teaching in
elementary or secondary schools and for life science positions in industry or government. The
B.S. Biology Cell & Molecular option is a degree program in the biological sciences focused on
students looking to pursue advanced graduate or professional degrees within the areas of
biotechnology, molecular biology, biomedical research, microbiology, medicine, etc.
The choice of whether to pursue a B.A. or B.S. in Biology should be done in consultation with a
faculty advisor. Kean University maintains articulation agreements with Rutgers University. The
former allows Kean students in the appropriate B.A. track to apply at Rutgers University for
admission to the Master of Science Physician Assistant program. The B.S Biology Health
Professions Option offers science courses required for a Bachelor of Science in Biology.
Students choose courses within a select specialization in Physical Therapy, Occupational
Therapy or Physician Assistant, depending on their profession of interest. Such graduate
programs have a unique set of admission requirements. The B.S. Biology program is a good
choice for those pursuing a pre-medical or pre-dental path.
Kean also offers Medical Technology, also know as Clinical Lab Science, and Health
Information Management programs. Clinical Laboratory Scientist (CLS) and Medical Laboratory
Scientists (MLS) and Medical Technologists (MTs) are clinical laboratory professionals and
members of the health care team who participate in the diagnosis of disease through the use of

Carisa Davis

8 of 377

sophisticated instruments and techniques. CLS and MTs are needed to fill positions in hospitals,
clinics and research laboratories in New Jersey and across the country.
Kean University recognizes the need for qualified medical laboratory scientists in the region’s
workforce, as well as a desire among its student population to pursue such careers. After three
years at Kean students complete the clinical preceptor at one of our affiliate hospital programs:
The Valley Hospital School of MLS, Jersey Shore University Hospital’s Florence M. Cook
School of MLS, or Monmouth Medical Center School of MLS. The University also recognizes
that duplication of certain health education programs is costly and unnecessary. Thus, Kean has a
joint degree with Rutgers University School of Health Professions (SHP). CLS students can
apply to Rutgers to complete the clinical preceptor. After completion of the clinical preceptor,
students are eligible to take the American Society for Clinical Pathology (ASCP) exam for
Certification.
For Health Information Management(HIM), students will also attend Rutgers. This four-year
baccalaureate degree program with Kean and Rutgers is completed in two stages with the first
stage completed at Kean University and the second stage to be completed at the Rutgers School
of Health Related Professions (SHRP), which is part of Rutgers Biomedical Health Sciences in
Newark. In the first stage, students complete general education courses and all pre-professional
courses at Kean University. The professional courses in Health Information Management are
then completed at Rutgers-SHRP. Prior to the start of the professional phase of the program at
Rutgers, students are required to submit a formal application to Rutgers-SHRP Admissions (not
Rutgers-Newark) by May 1st immediately preceding the intended Fall Semester enrollment.
The Health Information Manager is a member of the health care team and is the professional
responsible for management of health information systems consistent with medical,
administrative, ethical and legal requirements. Health Information professionals collect, analyze
and utilize data to provide information critical to the healthcare industry. A Registered Health
Information Administrator (RHIA) collects many kinds of data from a variety of sources,
monitors the integrity of the information, ensures appropriate access to health records and
manages the analysis and use of this data. This professional is an essential connection between
physicians, patients, payers and other in the healthcare industry.
Course requirements include General Biology, Anatomy, Physiology, Chemistry, Physics,
Psychology and Statistics as well as undergraduate volunteer work or internship experience. The
proposed option includes the courses and guidance to reach such expectations.
Each student majoring in Biology should consult with his/her departmental advisor to select the
appropriate degree option, and major electives for his or her respective interests and goals. For
information regarding College/ program mission and student learning outcomes please see
https://www.kean.edu/academics/college-natural-applied-and-health-sciences/cnahs-missionand-slos
Course Descriptions
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The following core course descriptions are located from the Kean University 2019-2020 Course
Catalog.
BIO 1000 Principles of Biology (4). The course introduces the student to the nature of living
forms, their interdependencies, and their adjustments to their physical environment. The
fundamentals of structure and function dealt with in such primary processes as respiration,
digestion, circulation, excretion, control systems, reproduction, heredity and variation of
biological form through time.
BIO 1200 Biology & Society (3). Explores the impact of biological discoveries and their
applications on individuals and society. Includes ethical and practical ramifications. May not be
used for major credits toward graduation by biology majors. Satisfies the GE
disciplinary/interdisciplinary science requirement (3 hr. lec.).
BIO 1300 General Biology (4). An introduction to the fundamental concepts of biological
organization, with emphasis on the molecular and cellular levels. Emphasis on scientific
methods, the integration of structure and function at the cellular level, and on the underlying
biochemistry. This course, in combination with BIO 1400, forms the foundation for Biology
majors and for students following the Science Core. Therefore, student must pass both BIO 1300
and BIO 1400 to receive credit for this course. Students are not permitted to enroll in BIO 1300
and BIO 1400 in the same semester.
BIO 1400 General Biology (4). An introduction to the biology of organisms, including a survey
of kingdoms, behavior, evolution, and ecology. This course, in combination with BIO 1400,
forms the foundation for Biology majors and for students following the Science Core. Students
are not permitted to enroll in BIO 1300 & BIO 1400 in the same semester (the course is not a
General Education Lab course).
BIO 2305 Fundamentals of Microbiology (4). This course provides learning opportunities in
the basic principles of medical microbiology and infectious disease. It covers mechanisms of
infectious disease transmission, principles of aseptic practice, and the role of the human body's
normal micro flora. The biology of bacterial, viral, fungal, and parasitic pathogens and the
diseases they cause are covered. The course provides the conceptual basis for understanding
pathogenic microorganisms and the mechanisms by which they cause disease in the human body.
In a typical undergraduate setting, this course would fulfill requirements for students applying to
professional health science programs such as medical school, nursing, physician assistant,
occupational therapy, physical therapy, and doctorate of physical therapy (The course is not a
General Education Lab course). This course is not intended for Biology majors. This course is
not equivalent to Bio 3305.
BIO 2402 Human Physiology and Anatomy (4). A study of the physiology of body processes
and related anatomical and histological structures. Topics include biochemical, cellular and
histological units and the structures and functions of the body's integumentary, skeletal,
muscular, nervous, endocrine, cardiovascular, lymphatic, respiratory, digestive, urinary and
reproductive systems. Provides background for students in special education, health information
management, recreation therapy and physical education.
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BIO 2403 Human Anatomy & Physiology I (4). An integrated understanding of human
anatomical structures and their functions. BIO 2403 is the study of the organization of the human
body, introduction to basic chemistry, the cellular and tissue levels of organization, the
integumentary system, skeletal system and articulations, muscular system and the nervous
system. Lectures are synchronized with laboratory exercises and include clinical applications of
such systems geared toward students interested in the allied health professions.
BIO 2404 Human Anatomy & Physiology II (4). BIO 2404 is a continuation of BIO 2403 and
includes the study of the endocrine system, cardiovascular system, lymphatic system, respiratory
system, urinary and reproductive system. Laboratories are synchronized with lecture materials
and include models, microscopic slides, animal specimens. Participation in the lab involves
individual hands-on exercise and team work/group discussion. Additional lab study time and
group study is also important. Lectures are synchronized with laboratory exercises and include
clinical applications of such systems geared toward students interested in the health
professionals. THIS COURSE IS NOT FOR BIOLOGY MAJORS. CREDIT CANNOT BE
GIVEN FOR BIO 2403 AND ANY OF THE FOLLOWING: BIO 2402 OR BIO 2409 OR BIO
3403.
BIO 2500 Principles of Botany (4). Introduction into Plant Science, covering basics of diversity
and phylogeny of photosynthetic organisms and fungi, with the emphasis on anatomy,
metabolism, reproduction and ecology of higher plants.
BIO 2650 Introduction to Marine Biology (4). Offered summers at N.J. Marine Sciences
Consortium field stations. A field and laboratory oriented course covering the characteristics of
marine plants and animals; instruction and experience in collecting and identifying examples of
local marine flora and fauna. May not be applied toward the 32 credit major requirement in
biology.
BIO 2900 Computer Applications in Biology (3). Introduction to biological applications of
information technology. Students apply biology software, computer programs, and electronic
communication techniques to selected topics in the biology core curriculum.
BIO 2910 Essentials of Bioinformatics (3). Introduction to the computational methods of
bioinformatics as they pertain to genes and proteins. Includes the use of online protein and
nucleic acid databases, handling of analytical software and biological modelling. Students are
suggested to bring their own laptops.
BIO 3000 Marine Biology (4). The interrelations of marine plants and animals with their
environment. Topics include: primary production, symbiosis, predation, energy flow, zonation
and effects of salinity, temperature, light, dissolved oxygen, tides and wave action. One weekend
field trip required. Equivalent given summers at N.J. Marine Sciences Consortium field stations.
BIO 3050 Field Biology Marine Systems (4). A field-based course in terrestrial systems that
introduces students to a terrestrial environment and its varied organisms and habitats. Emphasis
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will be on observation, species identification, taxonomy, field notes, sampling methods,
observational and experimental study design, mapping, data analysis, and scientific writing.
BIO 3051 Field Biology: Terrestrial Systems (4). A field-based course in terrestrial systems
that introduces students to a terrestrial environment and its varied organisms and habitats.
Emphasis will be on observation, species identification, taxonomy, field notes, sampling
methods, observational and experimental study design, mapping, data analysis, and scientific
writing.
BIO 3060 Biology and Ecology of Birds (4). This course will emphasize the biological
uniqueness of birds and the behavioral, physiological and ecological relationships of birds to
their environment. Laboratories will emphasize field skills and the identification of New Jersey
birds.
BIO 3100 Medical Terminology (3). Comprehensive method to the study of medical words that
pertain to body systems, anatomy, physiology, pathophysiology, medical diagnosis and
procedures. A specialized language that is used internationally by health care professionals for
the purpose of communicating medical data in a precise and accurate manner. Provides an indepth knowledge of medical words, word building, definitions and word use in all areas of
medical science to aid in the basic understanding of health care pre professional courses.
BIO 3200 Biology of Food in Health and Disease (3). An introduction to the biology of food
and its role in health and disease prevention, management and treatment, including a survey of
basic food items, preparation techniques that affect nutrient quality and healthfulness and current
research in nutritional sciences.
BIO 3260 Histology (4). A laboratory oriented course dealing with the microscopic and
ultrastructural anatomy of mammalian tissues and organs, with emphasis on relating structures to
functions.
BIO 3305 Principles of Microbiology (4). A study of microorganisms and their activities.
Topics include microbial cell structure, metabolism, microbial genetics, taxonomy and
phylogeny, methods of culture and identification, and their role in disease and immunity.
BIO 3315 Principles of Microbiology (3). A study of microorganisms and their activities.
Topics include microbial cell structure, metabolism, microbial genetics, taxonomy and
phylogeny, methods of culture and identification, and their role in disease and immunity. Both
this course and the laboratory bio*3315L must be completed to satisfy the microbiology
requirement. Requirement for BS Biology, Health Professions Option and BS Biology, Cell and
Molecular Biology Option
BIO 3315L Principles of Microbiology Laboratory (1). This laboratory course introduces
students to procedures for handling microbes, methods of identification of microbes (staining
and biochemical tests), the importance of handwashing and disinfection, and testing for antibiotic
susceptibility. Both this course and the lecture BIO*3315 must be completed to satisfy the
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Microbiology requirement. Requirement for BS Biology, Health Professions Option and BS
Biology, Cell and Molecular Biology Option
BIO 3317 Infectious Disease (2). An introduction to pathogens (viral, bacterial, parasitic and
fungal), their biological properties, pathogenicity and mode of transmission.
BIO 3400 Zoology: Form and Function (4). The evolution of invertebrates and vertebrates
using principles of comparative anatomy and physiology. Morphological and functional changes
correlated with varied environments and adaptations that gave rise to a diversity of life forms.
BIO 3403 Anatomy and Physiology I (4). An integrated understanding of the structures (both
gross and microscopic) and the functions of various body systems. Laboratories are synchronized
with lecture materials and include exercises using prosected models and other specimens.
Organization of the human body, introductory chemistry, cells, tissues, the integumentary
system, skeletal systems and articulations, muscular system and the nervous.
BIO 3404 Anatomy and Physiology II (4). A BIO 3404 is a continuation of BIO 3403 and
includes the study of the endocrine system, cardiovascular system, lymphatic system, respiratory
system, urinary system and reproductive system. Credit cannot be given for both BIO 2402 or
BIO 2409 and for BIO 3403-3404 or 3433-3434.
BIO 3405 Basic Gross Anatomy (4). An in-depth study of gross and functional anatomy
utilizing skeletons and models that depict the skeletal, muscular, vascular and nervous systems.
A general overview and regional study of the viscera. Open to students in the Athletic Training
Program and other students by permission of the instructor.
BIO 3406 Neuroscience (4). Study of the excitable tissues beginning at the cellular level and
leading to an integration of the morphological and physiological divisions of the nervous system.
BIO 3420 Parasitology (4). Introduction to animal parasites and parasitism, emphasis on
morphology, distribution, life cycles and effects on host of protozoan, helminth and arthropod
parasites.
BIO 3450 Biological Aspects of Aging (3). A study of the biology of aging from biochemical,
cellular, and physiological viewpoints. Emphasis is placed on age-associated functional and
structural changes of the organ systems.
BIO 3535 Field Botany (3). Principles of field identification of local flora with emphasis on use
and construction of keys. Two all day Saturday field trips.
BIO 3614 Principles of Ecology (4). This course covers factors affecting the distribution and
abundance of organisms. Fundamental ecological concepts are examined at the organismal,
population, and ecosystem levels. Human impacts on the environment are discussed. Instructor
permission may be sought if course prerequisite is not met. Required for BIO Bachelor of Arts
majors and a BIO major elective
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BIO 3709 Genetics (4). A study of the essential concepts, principles and applications of all
branches of genetics, including transmission, molecular and population genetics. Discussion of
recent developments in the field, focusing on genomics and new genetic techniques.
Examinations of principles and applications of genetics by means of laboratory exercises. Credit
not given for both BIO*3709 AND BIO*3704/3705. Required for biology majors
BIO 3820 Basic Tissue Culture (4). Fundamentals of animal and plant tissue culture.
Laboratory exercises include methods of establishing and maintaining primary tissue cultures
and the culture of established cell lines.
BIO 3835 Biostatistics (3). A survey of commonly applied statistical methods used in the life
sciences with special emphasis placed on application of these methods to research questions.
Application of commonly used statistical software to previously existing data will be used to
expose students to: experimental design, hypothesis testing, t-tests, chi-square tests, analysis of
variance, regression/correlation, and simple multivariate tests.
BIO 4105 Essentials of Biochemistry (4). Introduction into four major classes of biological
macro molecules: proteins, carbohydrates, lipids and nucleic acids, as well as enzyme kinetics,
bioenergetics and metabolic pathways. Laboratory activities include biochemical techniques such
as UV/visible spectroscopy, chromatography, enzyme activity assays, as well as protein and
DNA purification and analysis.
BIO 4115L Biochemistry Laboratory (1). This laboratory component of Biochemistry (BCHM
4115). Laboratory activities incorporate biochemical techniques including buffer preparation,
amino acid titrations, UV/visible spectroscopy of biomolecules, enzyme activity assays, protein
and DNA purification, and carbohydrate assays. 3-hour laboratory. The courses BCHM 4115 and
BCHM 4115L, when taken together, are equivalent to BIO 4105, Essentials of Biochemistry.
This course may not be taken if the student has already completed BIO 4105, Essentials of
Biochemistry or CHEM 3583 Biochemical Techniques.
BIO 4225 Cell Physiology (4). Physiological approach to the study of eukaryotic cells with
emphasis on current molecular, chemical and physical principles and methodology relating
structure to cell function. Hands on laboratory experience in modern methods and technology
used to examine gene expression, molecular transport, signal transduction and cell-cell
interactions.
BIO 4310 Virology (4). Study of the isolation, propagation, and characteristics of viruses, and
the techniques for achieving those goals. Consideration also given to the interaction of viruses
with procaryotic and eucaryotic cells, the origin and evolution of viruses, and the emergence of
new viruses.
BIO 4315 Immunology (4). A fundamental study of the innate and adaptive immune systems of
animals. Consideration also given to immunologic responses of plants.
BIO 4316 Immunology (3). An introduction to the fundamental concepts of immunology with a
focus on innate and adaptive immunity. Consideration is given to the role of the immune system
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in cancer, autoimmune diseases, and inflammation. Both this course and the laboratory
BIO*4316l must be completed to satisfy the immunology requirement. Required for BS Biology,
Health Professions Option and for BS Biology, Cell & Molecular Option
BIO 4316L Immunology Laboratory (1). An introduction to immunological laboratory
techniques. Consideration is given to immunological assays used in clinical environments and
how they are used to diagnose diseases. Both this course and the lecture BIO*4316 must be
completed to satisfy the immunology requirement. Required for BS Biology, Cell & Molecular
Option. Otherwise, Biology Major Elective.
BIO 4325 Applied Microbiology (4). A study of the importance of microorganisms in food
production and preservation, industry, pathogenesis and disease prevention, and public health.
Type of course: Bio Major elective Revised as of: 12/06/17
BIO 4395,6,7,8 Cooperative Education in Biology (1-4). Cooperative Education in Biology is
an off-campus laboratory experience in a field of biological sciences. Cooperative educational
links partnerships between the University and employers. Students get a taste of real work in
their field of study, which can help them deepen their commitment to their chosen career or
redirect their career choice. Students may work full or part-time by arrangement with employer.
The Cooperative Education in Biology course may be repeated for credit up to a total of four
credits. TYPE OF COURSE: Major Elective for BS Biology Cell and Molecular Option, BS
Biology Health Professional Option, and all other Biology majors. PREREQUISITES: Minimum
of Junior status and 16 credits BIO plus permission of executive director.
BIO 4455 Developmental Biology (4). A study of developmental processes in animals
combining descriptive, theoretical, and experimental approaches. Includes study of cell
determination and pattern formation.
BIO 4615 Applied Ecology (4). Examination of environment problems, solutions and
management dealt with by biologists in government and industry. Wildlife management,
conservation biology and industrial ecology. Students must provide own transportation for some
labs.
BIO 4700 Molecular Genetics (4). Molecular biology of the gene with an emphasis on current
topics related to recombinant DNA, genetic engineering, molecular biology laboratory skills and
molecular genetics. Laboratory activities include common methods and instrumentation used in
molecular biology and recombinant DNA studies.
BIO 4704 Molecular Biology of Genes (3). Molecular biology of genetic inheritance and
molecular evolutionary genetics, with an emphasis on recent advances. Topics include DNA and
chromatin structure and function, regulation of gene expression and related functions, mutation,
gene duplication, patterns of genetic divergence and genealogical reconstruction.
BIO 4835 Biostatistics (3). Basic statistical techniques useful in biological research including
frequency distribution, statistical inference, and application of chi square, analysis of variance
and regression.
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BIO 4901 Honors Thesis in Biology I (3). HONORS THESIS IN BIOLOGY I-RESEARCH
AND PRESENTATION. Qualified undergraduate biology majors will gain an appreciation of
how biological knowledge is acquired by participating in an independent laboratory or field
research project under the guidance of a faculty member to a depth not attainable through regular
class work. This course and BIO 4902 are taken as a chronological series (BIO 4901 must
precede BIO 4902).
BIO 4902 Honors Thesis in Biology II (3). HONORS THESIS IN BIOLOGY II-RESEARCH
AND PRESENTATION. Qualified undergraduate biology majors will gain an appreciation of
how biological knowledge is acquired by participating in an independent laboratory or field
research project under the guidance of a faculty member, to a depth not attainable through
regular class work. This course and BIO 4901 are taken as a chronological series (BIO 4901
must precede BIO 4902).
BIO 4911,2,3,4 Special Topics in Biology (1-4). An opportunity to study special topics in
biology which are not the usual focus of coverage in regular Biology courses. Course offering
and course topics to be announced by the Biology Program. TYPE OF COURSE: Elective for
Biology majors PREREQUISITES: 20 credits in BIO or instructor permission
BIO 4961,2,3 Independent Research in Biology (1-3). A laboratory or field investigation of a
biology research problem, performed independently by student, under the supervision of a
faculty member. May be repeated for credit, up to a total of six credits; however, only four
credits may be used to fulfill major elective requirement. TYPE OF COURSE: Elective for
Biology majors PREREQUISITES: Seniors with 20 credits in BIO or Juniors on Dean's List with
16 credits BIO and permission of Biology executive director
BIO 4970 Seminar in Integrative Biology (3). Critical analysis of current topics in biology
utilizing the primary literature and integrating concepts taught in the Biology core curriculum.
Consideration given to social, ethical, philosophical and/or historical aspects of the life sciences
Format includes student presentations, reading-based class discussions, and library papers.
BCHM 4115 Biochemistry (3). A study of proteins, carbohydrates, lipids, and nucleic acids,
and their functions in the cell. The course applies knowledge acquired from organic chemistry
courses to biological systems. Biology majors must take Biochemistry I Laboratory (BCHM
4115L) as a co-requisite. The courses BCHM 4115 and BCHM 4115L, when taken together, are
equivalent to BIO 4105, Essentials of Biochemistry. The course BCHM 4115, when taken alone,
is equivalent to CHEM 3581. This course may not be taken if the student has already completed
BIO 4105, Essentials of Biochemistry or Biochemistry, CHEM 3581.
BCHM 4115L Biochemistry Laboratory (1). This laboratory component of Biochemistry
(BCHM 4115). Laboratory activities incorporate biochemical techniques including buffer
preparation, amino acid titrations, UV/visible spectroscopy of biomolecules, enzyme activity
assays, protein and DNA purification, and carbohydrate assays. 3-hour laboratory. The courses
BCHM 4115 and BCHM 4115L, when taken together, are equivalent to BIO 4105, Essentials of
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Biochemistry. This course may not be taken if the student has already completed BIO 4105,
Essentials of Biochemistry or CHEM 3583 Biochemical Techniques.
Of these, the following have not run in the past three years:
BIO 1200 Biology & Society
BIO 2650 Introduction to Marine Biology
BIO 2900 Computer Applications in Biology
BIO 3000 Marine Biology
BIO 3050 Field Biology Marine Systems
BIO 3051 Field Biology: Terrestrial Systems
BIO 3535 Field Botany
BIO 4455 Developmental Biology
BIO 4704 Molecular Biology of Genes
BIO 4835 Biostatistics
BIO 4901 Honors Thesis in Biology I
BIO 4902 Honors Thesis in Biology II

Carisa Davis
Syllabi for required and capstone courses in the B.A. Biology follow.
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4. OUTCOME ASSESSMENT PLAN
The B.A. degree in Biology has six (6) core courses as part of the requirements for the
major. These six core courses provide a sound backbone of the discipline with regard to the
research and theoretical aspects of Biology as well as the various areas of study within these
fields. As such, these core courses are the primary vehicle for assessing the knowledge of our
students. Beyond the core courses, students take at least two other elective courses. The
faculty center assessment on the core knowledge of Biology within the six core courses.
Each core course has assessment tools such as exams, research and reflective writing
assignments, portfolio work, and group work products as part of the evaluation process and the
program has used results of assessment for making improvements to program practices aimed
at increasing student learning. In addition, an evaluation of comprehensive exam results and
national credentialing results demonstrates that students have areas of weakness that need to be
reinforced.
Student Learning Outcome Assessment Methods
A series of direct measures have been established for each of the seven Student Learning
Outcomes (SLOs) of the B.A. in Biology degree program. The SLOs are described, and the
results follow.
SLO #1. Acquire Knowledge of fundamental principles (diversity of living
organisms/biological fundamentals/evolutionary biology) (KU 1, 2, 4) (GE K1, S5, V1)
Direct Measure:
1. Final Paper: BIO 4970, Seminar in Integrative Biology (Capstone). GE-developed
writing rubric scored by instructor for each student.
2. Final Presentation: BIO 4970, Seminar in Integrative Biology (Capstone). GEdeveloped presentation rubric scored by instructor for each student.
3. Laboratory Practical: BIO 1400 General Biology II. Faculty-developed laboratory
practical exam scored by instructor for each student.
SLO #2. Acquire the laboratory and field skills to gather and analyze data related to
biological questions (KU 1, 2, 4) (GE K1, S3, S4, S5, V2)
Direct Measure:
1. Written Laboratory Reports: BIO 1300 General Biology I. Faculty developed writing
rubric scored by instructor for each student.
SLO #3. Develop skills in critical thinking, scientific reasoning, and problem solving (KU
1, 2, 4) (GE K2, S1, S3, S4, S5, V1)
Direct Measure:
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1. Written Laboratory Reports: BIO 1300 General Biology I. Faculty developed writing rubric
scored by instructor for each student.
2. Final Paper: BIO 4970, Seminar in Integrative Biology (Capstone). GE-developed writing
rubric scored by instructor for each student.
3. Final Presentation: BIO 4970, Seminar in Integrative Biology (Capstone). GE-developed
presentation rubric scored by instructor for each student.
SLO #4. Develop the ability to apply biological principles to understand current issues
(KU 1, 2, 3, 4) (GE K1, S3, S4, S5, V1, V3)
Direct Measure:
1. Final Paper: BIO 4970, Seminar in Integrative Biology (Capstone). GE-developed
writing rubric scored by instructor for each student.
2. Final Presentation: BIO 4970, Seminar in Integrative Biology (Capstone). GEdeveloped presentation rubric scored by instructor for each student.
SLO #5. Develop the ability to effectively find, organize, and use resources from the
literature and present results in oral, visual, and written communication (KU 1, 2, 4) (GE
K1, S1, S2, S3, S4, S5, V1)
Direct Measure:
1. Final Paper: BIO 4970, Seminar in Integrative Biology (Capstone). GE-developed
writing rubric scored by instructor for each student.
2. Final Presentation: BIO 4970, Seminar in Integrative Biology (Capstone). GEdeveloped presentation rubric scored by instructor for each student.
3. Laboratory Practical: BIO 1400 General Biology II. Faculty-developed laboratory
practical exam scored by instructor for each student.
4. Written Laboratory Reports: BIO 1300 General Biology I. Faculty developed writing
rubric scored by instructor for each student.
SLO #6. Develop an awareness of careers and professions available in the biological
sciences (KU 2, 3, 4) (GE S4, S5, V4, V5)
Direct Measure:
1. Final Paper: BIO 4970, Seminar in Integrative Biology (Capstone). GE-developed
writing rubric scored by instructor for each student.
2. Final Presentation: BIO 4970, Seminar in Integrative Biology (Capstone). GEdeveloped presentation rubric scored by instructor for each student.
3.
SLO #7. Acquire adequate preparation to enter health professional programs and/or the work
force in related fields (KU 2, 3, 4) (GE K1, K4, S5, V4, V5).
Direct Measures:
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1. Final Paper: BIO 4970, Seminar in Integrative Biology (Capstone). GE-developed
writing rubric scored by instructor for each student.
2. Final Presentation: BIO 4970, Seminar in Integrative Biology (Capstone). GEdeveloped presentation rubric scored by instructor for each student.
Student Learning Outcomes Data
Table 1. Mastery List of Student Learning Outcomes

Required CORE
Courses
Knowledge
SLO1
Bio 1300: General
Biology I
Bio 1400: General
Biology II
Bio 4970, Seminar in
Integrative Biology

Lab/Field
Skills SLO2

Critical
Thinking,
Scientific
Reasoning,
Problem
Solving -SLO3

X

X

Current
Issues
SLO4

Career
Awareness
SLO6

X

X

X

Oral, Visual
Written
Communication
SLO5

Preparation to
Enter Health
Professions
(Post Grad)
Programs
SLO7

X

X

X

X

X

X

Assessment Results
Written Laboratory Reports (SLO #2, 3, 5)
Lab reports are considered an integral part of the scientific process. They help to develop skills
needed for structuring experiments and communicating results of the scientific method. Three of
the seven SLOs (# 2, 3 and 5) are measured with the Lab Report Rubric adopted by Dr.
Lorentzen of the Kean Biology faculty. This instrument is used to access required lab work in
BIO 1300. In BIO 1300, two lab reports (draft and final) are worth 60 points of the final grade.
The table feature draft and final report scores for BIO 1300. The percentage of improvements
between the draft and final report was a 9% gain. Effective lab report writing is a critical industry
standard for Kean students to master before graduation. The Lab Report Rubric, adopted by Dr.
Lorentzen of the Biology Program, enables freshmen students to gain this skill while preparing
for academic careers. Continued use of the rubric will enable faculty to identify and emphasize
material in which students are weak and to better prepare them for their upper level classes.
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Bio 1300 Laboratory Reports
80
78
76
74
72
70
68
66
64
Draft

Final

Laboratory Practical Exam (SLO #1, 5)
BIO 1400 introduces students to fundamental concepts of Biological organizations relative to the
molecule and cellular levels. The laboratory practical identifies the learning that has occurred
during the semester course. Scores declined over time when comparing the midterm (79.6%) and
final (72.1%) laboratory practical for BIO 1400 students. The differences between the midterm
and the final is expected due to the final having more material compared to the midterm.
Instructors can help to increase this difference by spending more time explaining difficult
concepts and providing review material. BIO 1400 is a part of a two semester introduction to
Biology for majors. The material covered in this class is expanded on in other courses, such as
BIO 3709 Genetics and BIO 3315 Microbiology. Students are able to review and expand upon
information learned in BIO 1400 in the upper level classes. For example, the Gram stain is taught
in both BIO 1400 and BIO 3315; which would allow for topics that are troublesome for students
to learn to be reinforced.
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BIO 1400: Laboratory Practical
24.5
24.0
23.5
23.0
22.5
22.0
21.5
21.0
20.5
Midterm

Final

BIO 4970 Capstone Assessment
Final Report (SLO #1, 3, 4, 5, 6, 7) and Final Presentations (SLO #1, 3, 4, 5, 6, 7)
Biology Capstone students participate in the writing of and presenting a culminating paper based
their research interests. The General Education Evaluation forms are used by faculty to evaluate the
outcomes of this experience based on a standardized format. The data from these rubrics (tables
below) demonstrate that the students are showing mastery (4-5) of the different aspects of the writing
and presentations. Over the course of the semester, the students get practice presenting and faculty
continue to request that draft presentations be submitted ahead of time for review. The additional
writing and presentation experience is benefitting the students and faculty may want to pursue
creating additional opportunities for writing and presentations for the students, i.e. adding more
opportunities for students to participate and present research projects.

Writing

mean
median
mode

Speech

4.1
5
5

4.2
4
5

4.0
4
4

4.0
4
5

4.1
5
5

uses Kean University Speaker Evaluation Form

Revision

Grammar/Mechanics

Organization

Development

Focus

Genre/Audience

uses Kean University Written Communication Rubric

3.8
4
5

mean
median
mode

4.6
5
5

4.5
5
5

4.6
5
5

4.6
5
5

4.4
5
5

4.5
5
5

4.5
5
5

4.4
5
5

4.7
5
5

Overall Impact

Outline

Fluency

Voice Quality

Body Movement

Engagement

Style

Supporting
Material

Organization
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Analysis of Topic
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Employer Results
Employer results are not available.
Internship List
The biology program is currently seeking to expand internship opportunities. Current options
include L’oreal and co-operative education experiences that place students in a variety of
laboratory, field and other settings related to the biology major.
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5. RUBRICS, OTHER TOOLS, AND FINAL EXAMS

Laboratory Report Writing Rubric (Dr. Laura Lorentzen)
STUDENT: ____________________________________

(1/2015 Lorentzen modified J.K. Brown’s 2011 Biotechnology A Laboratory Skills Course 1st ed. BIORAD, Hecules CA, p.372)

Objective

Novice (1)

Developing (2)

Proficient (3)

Title Page

Title Page missing or largely
incomplete.

Title Page present but incomplete
and/or title not descriptive and
precise.

Abstract
Introduction

Abstract only summarizes the
introduction of the report.
Introduction does not sufficiently
address both the experimental
purpose/objective/hypothesis and the
relevant background matter.

Abstract presents information from
only some portions of the report.
Introduction addresses only the
purpose/objective/hypothesis of the
work or else only the background
information, but not both.

Methods

Methods are incompletely described.

Results

Data presentation is vastly
incomplete as either only illustrations
provided without written narrative or
only written narrative provided
without illustrations.

Methods are described in most
experiments but another person may
have trouble repeating the
experiments as not enough detail
provided.
Data presentation of illustrations as
well as written results narrative, but
one or more are incomplete or not
formatted correctly.

Stand-alone title page is complete
and includes precise & descriptive
title of work, author’s name, names
of lab partners, course name & date
of submission.
Abstract represents a concise full
summary of all parts of the report.
Introduction addresses the
experimental
purpose/objective(s)/hypothesis &
defines the background information
relevant to the subject matter.
Methods are described completely
such that another person could easily
repeat the experiment.

Discussion

No account of potential sources of
error. No conclusion. Data analysis
and interpretation of data lacking.

Analysis and interpretation of data
that is not sufficiently thorough,
and/or content of results and
discussion are not correctly
separated. Insufficient conclusion.

Literature
Cited &
Originality
Presentation
of Report
Grammar

No attribution to any other work is
provided, and/or the writing is
plagiarized.

Terminal Reference listed but either
incomplete format and/or
missing/incorrect format for in-text
citation in the narrative.
One of the items listed to the right
for proficient level not met.

Significant portion of report has
grammar/spelling/punctuation and/or
typographical issues.

Some grammar/spelling/punctuation
and/or typographical issues.

Submission
Deadline

Lab report submitted very late.

Lab report submitted late.

More than one of the items listed to
the right for proficient level not met.

All appropriate illustrations
(figures/tables) are presented and
include Illustration # and title/legend.
Data obtained are presented in formal
written narrative that precedes
illustrations.
Data/results are analyzed in light of
known findings and are interpreted in
the context of either the stated
hypothesis or experimental
purpose/objective. Sources of
potential error are discussed.
Sufficient conclusion.
Correct format used for both in-text
citation in the narrative (introduction,
methods) as well as Terminal
Reference list.
Double spaced, reasonable page
margins, page #s, section subheaders,
neat/orderly professional appearance.
Few to none issues related to
grammar/spelling/punctuation and
typographical issues. Style & tone of
writing is at appropriate level.
Lab report submitted by the stated
deadline.

Score earned on DRAFT lab report:

___________ out of 30 points possible

SCORE EARNED ON FINAL LAB REPORT:

____________ out of 30 points possible
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NOTE THAT WHEN SUBMITTING FINAL LAB REPORT, YOU MUST ALSO SUBMIT
THE GRADED DRAFT LAB REPORT + GRADED RUBRICS FOR DRAFT REPORT.
OTHERWISE, POINTS WILL BE DEDUCTED.

WRITING RUBRIC
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Style Guide for Writing a Formal Biology Lab Report
(Compiled from a multitude of sources SP14 by Dr. Lorentzen, Kean University, revised summer 2014)

Overview of How to Format the Lab Report
Lab reports are expected to be typed on a computer, printed out, either stabled or paper
clipped together and submitted to your instructor. Use double-spacing 11 or 12 point
font for the document’s narrative, while single spacing in illustrations is fine. Margin
settings should be standard settings (likely 1 or 1 ½ inch). Multipage documents need
page numbers. All illustrations must have a figure # (this includes both tables and
graphs); tables also must have a title and other figures such as graphs must have both
a title and a figure legend. Graphs are to be done on the computer but maybe submitted
hand drawn if done so on graph paper. Proper grammar mechanics and spelling is
expected along with paragraph organization for the written narrative.
Scientific writing is to be clear and concise as it is distinctly different from creative prose
writing. Word choice is to be exact. You may write “I/we” rather than using third person
(i.e. “the researcher did”)….whichever you opt to you be consistent in use throughout
the document. However, if you write such that every other sentence is “we did this….we
did that…” you distract the reader from the work done so instead rearrange sentence
structure where possible. While some scientists will say you have to use third person
narrative, over the last decade or so, more and more scientists and professional
journals encourage the use of I/we as I do. Note that numbers should be written as
numerals when the number is greater than 10 or when associated with a unit of
measurement. Never start a sentence with a number unless the number (no matter how
large) is spelled out. It is best to use PAST TENSE OF THE VERB when writing your
lab report.
Components of the Lab Report
COVER PAGE provides a descriptive TITLE, your name, lab partner’s names, course
name/number including section # and date of submission.
ABSTRACT is a single paragraph that is a concise but specific summary of each
section of the lab report. While the abstract appears before the introduction in terms of
placement in the report, it is common practice to actually write the abstract last once the
rest of the report is done.
INTRODUCTION section provides relevant background information to understand what
the lab report contains herein. It also must include a specific PURPOSE STATEMENT
(or objective) of the work done and where applicable, your HYPOTHESIS.
Here is more information on how to compose a hypothesis:
Formulate your Research Hypothesis Statement as “IF….., THEN…..” whereby your
hypothesis follows the “if” & the “then” is followed by a possible testable possibility. Ex.:
If rising carbon dioxide levels are contributing to global warming, then there should be a
directly observable correlation between carbon dioxide content in the atmosphere &
world temperature variation.
METHODS section is a formal narrative written in paragraph format that presents how
the experiments were done such that a person of science could be reasonably expected
to repeat them. You write how you did what you did, and you also include how you
collected/analyzed the data obtained.
RESULTS section is where you report the data obtained in an unbiased manner. You
may include illustrations of data. However, you still need formal narrative written in
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paragraph format in which you tell what your data is while referring to any given
numbered figures. For example, a sentence within a paragraph of your results section
might be as follows: Figure 1 shows the production of carbon dioxide decreased after
five minutes.
DISCUSSION section is where you interpret the data….what does the data obtained
mean/imply? Does the data support your hypothesis or not? Explain. If relevant, how do
your results compare with the expected results? What might be considered sources of
potential error or what problems occurred while conducting the work? The lab manual
may pose discussion questions on which you can reflect. Do not simply put answers to
such questions in your lab report discussion section. Instead, use any discussion
questions as a guide on a way to incorporate material into your formal written
discussion narrative. The discussion must end with a brief and concise CONCLUSION
that should be in synch with the stated purpose and/or hypothesis stated in the lab
report. The conclusion should state the major finding(s) of the work, but it is NOT to be
a summary of the entire work.
LITERATURE CITED section is the full reference listing of all sources that appear as intext citation anywhere in the document. At a minimum, you should in your methods
section in-text cite the lab manual used for the methods. Other sections in which citation
maybe relevant is the introduction and discussion. All work contained in the lab report is
to be the original writing of the student author. Paraphrases should be in-text cited and
direct quotes contained within quotation marks.
The Name/Year Method for in-text citation is expected. Examples follow:
The gene we describe in this report is identical to the one first isolated in 1989 (Smith,
1991).
The incidence rate for cancer in 2010 in NY was higher than that of NJ (CDC, 2010).
Examples of in-text citation just given (which are likely a sentence in the introduction
section of the lab report), have their full reference listings in the Literature Cited section
as below:
CDC (2010) Centers for Disease Control & Prevention Website. Cancer
prevention and control, cancer rates by state, incidence rates by state. [updated
24 Oct 2013] Accessed 13 June 2013 Available from:
http://www.cdc.gov/cancer/dcpc/data/state.htm
Smith, J. (1991) The pretend gene as a candidate for the cause of pretend
disease. Journal of Biology. 47:113-117.
In the Name/Year system, references appear in alphabetical order in the Literature
Cited Section of the lab report.
Sample BIO 1300/1400 Pre- and Post-Test
There are 10 questions on this test. Mark the answer with a No.2 pencil on the Scantron sheet.
Put down your name on the Scantron sheet. Turn in this pre-test along with your Scantron
sheet when you are done.
1. Water is an example of
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an atom made up of neutrons and protons
a compound made up of the same molecules
a molecule made up of atoms
a chemical made up of molecules

2. The smallest unit of life is
A)
organisms
B)
organelles
C)
cells
D)
atoms
E)
molecules
3. Science assumes that natural laws (such as the law of gravity)
A)
apply uniformly through space and time
B)
change with time
C)
apply in a lab but not nature
D)
differ according to location
4. Which of the following statements regarding evolution is correct?
A)
Highly sophisticated organisms, such as humans, do not evolve.
B)
Evolution can quickly lead to the emergence of new species.
C)
Evolution can lead to the extinction of a species.
D)
Evolution occurs through the process of natural selection, which favors strong, smart,
good-looking organisms.
E)
Evolution occurs over the course of an organism’s lifetime.
(5-8) Identify each activity as an observation, a hypothesis, an experiment, or a theory. A choice
may be used more than once, or not at all.
A)
an observation
B)
a hypothesis
C)
an experiment
D)
a theory
5. He determines that sales of the chef's salad have dropped.
6. She decides that the chef's salad needs a new dressing.
7. In a taste test, four bowls of lettuce are prepared with four new dressings: sesame seed, oil
and vinegar, blue cheese, and anchovies.
8. The tasters rate the dressing with sesame seeds the best.
9. Examine the graph below. Which statement is correct?
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The median score for all the players is 6.0.
Most players scored 8.0 out of 10.
There are more than 130 players.
The average score of all the players is 8.0.
The height of the bars indicates the score of the players.

10. Examine the graph below. Which statement is correct?

A)
B)
C)
D)
E)

The spring of 1950 is warmer than the spring of 2000.
The summer of 1950 is more than 30oF warmer than the spring of 1950.
Overall, year 1950 is warmer than year 2000.
There are three variables in this graph, including one independent variable.
None of the above.
(END OF PRE-TEST)
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POST-TEST
There are 10 questions on this test. Mark the answer with a No.2 pencil on the Scantron. There
is only one correct answer for each question. Once graded, your Scantron will be forwarded to
Dr. Pu for analysis.
1. Grouping or organizing objects into categories based on characteristics of the objects is
called
A)
Classifying them.
B)
Comparing them.
C)
Contrasting them.
D)
Evaluating them.
2. What does “matter” refer to?
A)
A solid, liquid, or gaseous substance
B)
Anything that takes up space
C)
Anything that has a weight
D)
Anything that can be made visible
3. How old is the earth?
A)
45 billion years
B)
4.5 billion years
C)
450 million years
D)
45 million years
4. Males of many bird species have colorful feathers. How is this explained by the theory of
evolution?
A)
Male birds that did not have colorful feathers were not attractive to female birds, so
they failed to produce offspring and died out.
B)
Colorful feathers are a beneficial trait and indicate that the males are capable of
providing for the females and their young.
C)
Male birds gradually accumulated more genes that made their feathers colorful.
D)
Male birds gradually lost the genes that made their feathers not colorful.
5. Before you conduct an experiment, which of the following should you do?
A)
Publish your results
B)
Write your conclusions
C)
Research the topic
D)
Brag to friends on Facebook
6. Sitting in class sweating profusely, you notice that the door seems to be closed every time
your perspire in class. This is most closely associated with which step in the scientific
method?
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Forming a hypothesis
Making an observation
Drawing a conclusion
Recording data

7. In an experiment, the variable that is being tested is the
A)
Independent variable
B)
Dependent variable
C)
Control variable
D)
Responding variable
8. In testing whether indoor plants will grow better if you play music for them on a daily basis,
the control group should be
A)
A group of plants in a different room with music playing.
B)
A group of plants in the same room with music playing.
C)
A group of plants in a different room with no music playing.
D)
A room with no plants but with music playing.
9. Examine the graph on the prevalence (%) of smokers below. Which statement is correct?

A)
There are two independent variables in this graph.
B)
When all age groups are considered (12-75+ years of age), there is a higher number of
male smokers than female smokers
C)
When all age groups are considered (12-75+ years of age), there is a higher number of
female smokers than male smokers.
D)
There are fewer smokers in the 12-14 age group than in the 75+ age group.
10. Examine the graph below. Which statement is correct?
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A)

The average high temperature in Washington DC is higher than that in Melbourne
throughout the year.
B)
The average high temperature in Fairbanks is lower than that in Melbourne throughout
the year.
C)
The average high temperature indicates that Washington DC is hotter than Fairbanks by
18 degrees Fahrenheit in July.
D)
The average high temperature indicates that the coolest month in Melbourne is July.
(END OF POST-TEST)
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